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REMARKS 

The present application is an application for reissue of U.S. Patent No. 6,323,497, granted 
on November 27, 2001 . By this Amendment, claim 2 is amended, claim 10 is cancelled and new 
claims 16-43 are added No new matter has been added. Claims 1-9 and 1 1-43 are now pending 
in the present application. 

The chart below indicates changes made to the claims and support in U.S. Patent 
6,323,497 for the changes. 
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a difference value 
determined from an ion 
beam current reference 
value, which corresponds 
to an ion beam current in 
the absence of vacuum 
fluctuations along the ion 
beam path 

measured in the presence 
of vacuum fluctuations 
along the ion beam path 


ampnHmpnt nrnvidps mnrp rlpar ;intpppHpnt Hpiqiq fnr 
this claim feature 

This feature is found in original claim 10, which is 
cancelled. 

This feature is found in original claim 10, which is 
cancelled. 
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None 
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None 




5 


Pending 


None 




6 


Pending 


None 




7 


Pending 


None 




8 


Pending 


None 




9 


Pending 


None 




10 


Cancelled 






11 


Pending 


None 
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Entire claim new. 
a beam generator that 

(jpnpratp<\ an pnprppfir 

C^VIIVICHVO C4.ll ft^llv 

ion beam and directs the 

\c\n hpam tnwaTTl a 

1VJ11 vJy^CLLLl 1\JV\CIL\X CI 

Qprnirnnrh irtnr wnrVnippp 

O Villi VW11VJ.14.V LUl WUlJVUlvtt 

Hpfpctor that dpfprt*? an 
ion beam current 


This feature is found in original claim 2. 

This feature is found in original claim 2. 
This feature is found in original claim 2. 

Support for this feature may be found at col. 6, lines 
1 8-22 and col. 1 1 , lines 27-37 and 52-59. 


a controller that receives 


signals from the detector 


rpnrp<2pntativp nf a 

l V|J1 VllldLl V V Ul CI 

detected ion beam 


current, and 

controls at least one ion 
implantation parameter to 
compensate for vacuum 


fluctuation during 
implantation based on a 
difference value 
determined from an ion 
beam current reference 
value, which corresponds 
to an ion beam current in 
the absence of vacuum 
fluctuations along an ion 
beam path, and the 
detected ion beam 
current 
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Pending 


the controller controls the 
at least one ion 
implantation parameter 
based on the difference 
value and not based on a 
detected pressure 


Support may be found in original claim 1 and col. 2 5 
lines 16-31. 
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Pending 


the controller scales the 
difference value to 
account for non-line of 
sight and line of sight 
charge exchanging 
collisions experienced bv 
ions in the ion beam 
along the ion beam path 


This feature is found in original claim 3. 
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Pending 


wherein the difference 
value is scaled based on a 
ratio of line of sight 
collisions to non-line of 
sight collisions 


This feature is found in original claim 4. 
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Pending 


a vacuum system, and 
wherein the controller 

WllwlVlll 1111/ vUllLlUllvl 

controls the vacuum 
system to begin 
evacuation based on the 
determined difference 
value 


This feature is found in original claim 5. 

< 
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Pending 


wherein the detector is a 
Faradav cun nositioneri 

A Cll K\\X\X y \j \XVJ UUjl L1VJ11VVX 

adjacent a semiconductor 
wafer 


This feature is found in original claim 6. 
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Pending 


wherein the beam 
generator includes an 
angle corrector magnet 


This feature is found in original claim 7. 
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Pending 


the ion beam current 

V(*'f(>VF k Y\f t P i WJlInf* 1C 

determined based on an 
ion beam current 
measured while a 
vacuum level along the 
ion beam nath is stable 

1VJ11 L/1/C1111 [J CLll 1 Ij ljLCIL/IV 


This feature is found in original claim 8. 
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Pending 


the ion beam current 
reference value is 
retrieved by the 
controller from a 
memory 


This feature is found in original claim 9. 
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ion implantation 
parameter to adjust for 
semiconductor workpiece 
dosing non-uniformity in 
two dimensional 

L WW villi! VUljIUHO 


Thic fpatnrp iq "FmmH in nriontifil rlaim 1 1 

1 III D It/dllU.t' lo 1ULU1U 111 vJllgllldl L/ldllll I I. 
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Pending 


the at least one ion 
implantation parameter 
includes one of a wafer 
scan rate and a beam 
scan rate 


This feature is found in original claim 12. 
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Pending 


the controller determines 
an adjusted difference 
value using a scale factor 
and the difference value. 


Support for this feature may be found at col. 9, lines 
51-55. 
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and uses the adjusted 
difference value to 
control the at least one 
ion implantation 
parameter 




28 


Pending 


the controller controls the 
at least one ion 
implantation parameter 
based on the difference 
value and a scale factor 
that is mathematically 
derived bv modeling the 
implantation system 


This feature is found in original claim 14. 
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Pending 


the controller uses a scale 
factor that has been 
determined based on 
calculated beam path 
length* neutral particle 
density products that are 
obtained, at least in part, 
from a model of an ion 
beam path and a vacuum 
system in the 
implantation system 


This feature is found in original claim 15. 


30 


Pending 


Entire claim new. 
a beam generator that 
generates an energetic 
ion beam and directs the 
ion beam along an ion 
beam path toward a 
semiconductor 
workpiece, the ion beam 
path being non-linear: 

a detector that detects an 
ion beam current: and 

a controller that receives 
signals from the detector 
representative of a 
detected ion peam 
current, and controls at 
least one ion 
implantation parameter 
based on the detected ion 
beam current and a ratio 


This feature is found in original claim 2. The feature 
that the ion beam path is non-linear may be found in 
Figs. 2 and 3 and col. 4, lines 56-62. 

This feature is found in original claim 2. 

Support for this feature may be found at col. 6, lines 
18-56 and col. 9, line 35 to col. 10, line 33. 
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of line of sight to non- 
line of sight collisions 

hpt\A/ppn nJirtiplpQ in thp 

UClWtt/ll UCLL llL/lCo 111 L11C 

ion beam and other 
particles along the ion 
beam path to compensate 
for vacuum fluctuation 
during implantation. 




31 


Pending 


the means for adjusting 
determines a difference 
value between the ion 
beam current reference 
value, which corresponds 

tc\ an inn hpam fMirrpnt in 

IAJ dll 1U11 Ut-dill 1/UllVlll 111 

the absence of vacuum 
fluctuations along an ion 
beam path, and the 
measured ion beam 
current 


This feature is found in original claim 10. 


32 


Pending 


the means for adjusting 
scales the difference 

\/a1np tr\ fippmmt fr^r nnn. 

ValUC LU CtL/V^UUllL 1UI 11U11 

line of sight and line of 
sight charge exchanging 
collisions experienced by 
ions in the ion beam 
along the ion beam path 


This feature is found in original claim 3. 


33 


Pending 


the means for adjusting 
controls the at least one 
ion implantation 
parameter based on the 

Hi"PFprpnpp vail ip JinH 51 
viiiiciciicc vaiuc anu a 

scale factor that is 
mathematically derived 
by modeling at least a 
portion of the 
implantation system 


Support for this feature may be found at col. 9, line 44 
to col. 10, line 7. 


34 


Pending 


the means for adjusting 
uses a scale factor that 
has been determined 

hflQpH on pfllpiilatpH bpam 

path length*neutral 
particle density products 
that are obtained, at least 
in part, from a model of 
an ion beam path and a 


This feature is found in original claim 15. 
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vacuum system in the 
implantation system 


; 


35 


Pending 


the means for adjusting 
adjusts the ion 
implantation parameter 
based on a ratio of linp of 

UClOvU VJ11 CI 1 CI LI vy \J L lli.1V> KJ I 

sight collisions to non- 
line of sight collisions 
experienced by ions in 
the ion beam along the 
ion beam path 


This feature is found in original claim 4. 


36 


Pending 


further comprising a 
vacuum system, and 

whprpiti thp mpans for 

adjusting conirois ine 
vacuum system to begin 
evacuation based on the 
dpfpmrnnpd diffprpnep 
value 


This feature is found in original claim 5. 


37 


Pending 


the means for measuring 


This feature is found in original claim 6. 


inelndps a Faradav enn 

iiiviuuvo ci i ciiciuciy vuu 

positioned adjacent a 
semiconductor workpiece 


38 


Pending 


the means for generating 
includes an angle 
corrector magnet 


This feature is found in original claim 7. 


39 


Pending 


the ion beam current 

rpfprpnpp vali ip is 

determined based on an 
ion beam current 
measured while a 
vacuum level along an 
ion beam nath is stable 

lull UVU111 pUtll XkJ LjlUUlV 


This feature is found in original claim 8. 


40 


Pending 


wherein the means for 
determining retrieves the 
ion beam current 
reference value from a 
memory 


This feature is found in original claim 9. 


41 


Pending 


the means for adjusting 
detects a vacuum 
fluctuation based on a 

IIUVIUUUUII UUJVVl Vil d 

difference value 
determined from an ion 
beam current reference 
value, which is an ion 
beam current measured 


This feature is found in original claim 10. 
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in the absence of vacuum 
fluctuations alonp an inn 
beam path, and an ion 
beam current measured 
in the presence of 
vacuum fluctuations 
along the ion beam path 
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Pending 


the means for adinstinp 

111VC1113 l\Jl tl\A\ LliJLlllp, 

adjusts an ion 
implantation parameter to 
adiust for wafer dosine 
non-uniformitv in two 
dimensions 


THis fpatnrp i<? fnnnH in oricriniil pl^im 1 1 
11110 itaiuic ij lvjuiiu. hi ui igiiidi uiaim 1 1. 


43 


Pending 


the at least one ion 
implantation parameter 
includes one of a wafer 
scan rate and a beam 
scan rate 


This feature is found in original claim 12. 



CONCLUSION 

In view of the foregoing, Applicant respectfully submits that the claims presented in this 
amendment are in condition for allowance. If the examiner believes there is anything further 
required that would place the application in better condition for allowance, the examiner is 
invited to contact the Applicant's undersigned representative at the telephone number listed 
below. 

Please charge any fee or any fee deficiency occasioned by this preliminary amendment to 
Deposit Account No. 50-0896. 
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